Introduction: The rheumatoid factor (RF) is the most common antibody found in patients with rheumatoid arthritis. It is an inflammatory chronic disease characterized by articular involvement, inflammation of synovial fluid, tissue infiltration by leucocytes and joint destruction, which ultimately determine articular deformities. The rheumatoid factor is found in 70%-80% of the adult population and in 10% of the young population. Objective: The aim of this research was to compare immunoturbidimetric and latex agglutination methods for the detection of RF in serum. Results: The immunoturbidimetric method displayed sensitivity (95.2%), specificity (89.4%) and high positive correlation (R 2 = 0,8077) with the latex agglutination method in positive serum samples. Conclusion:
introDuCtion
As described by Waaler in 1937, patients with rheumatoid arthritis (RA) present auto-reactive antibodies against Fc fraction (fraction crystallizable) of immunoglobulin G (anti-IgC) in serum. Thereafter, such antibodies were denominated rheumatoid factor (RF) (13) . The detection of RF in serum is not exclusively associated with RA cases, but it is also linked with other autoimmune diseases such as systemic erytematous lupus, Sjögren syndrome, bacterial infections and even healthy individuals (3, 4) . In spite of the close association between the rise in RF and the triggering of inflammatory disease, the RF may also play a major physiological role in the regulation of autoimmune response as a whole: a) immune complex clearance: the RFs of immunoglobulin G (IgC) and immunoglobulin M (IgM) isotypes bind to immune complexes (complexes formed in the connection of antigens and their specific antibodies) in order to promote their opsonization, thus enabling complex removal by phagocytic cells (5, 14) ; b) antigen processing and presentation by lymphocytes B (LB): the capture of RF by LB allows antigen internalization so that it may process these molecules and present them to lymphocytes T (LT) (5) ; c) activation of complement system by immune complexes, making them more soluble and, therefore, easily eliminated (14) . Another major aspect that may be attributed to the natural formation of RF is the early establishment of antibody repertoire. Some antibodies may behave similarly to the RF. As far as physiology is concerned, the originAL ArtiCLE formation of these antibodies may be connected with or even required for an early establishment of antibody repertoire able to bond with a wide range of ligands (with low binding affinity), thus enabling one more "barrier" to infection agents, particularly on mucosa (13) . Despite the fact that RFs are found among healthy individuals and in patients with autoimmune diseases, mainly RA, the antibodies are distinctly different as to function. RFs detected in patients with RA have affinity maturation, whereas those detected in healthy individuals are multi-reactive, therefore they have low affinity. These considerations lead us to highlight the hypothesis that naturally formed RFs are under a rigid immunological control in order to prevent the appearance of high affinity antibodies, which have highly harmful potential (14) . The RF test is frequently applied to differentiate RA from other forms of chronic arthritis. In RA cases, titers are generally higher in comparison with other related pathologies.
Nonetheless, the results should be judiciously interpreted due to the limited specificity of the method (80% sensitivity and 70% specificity on average) (21) . The surge in RF levels is directly connected with the presence of pathology and its prognosis, as it is corroborated in RA cases. Consequently, it is possible to notice extra-articular lesions as well as radiological erosions in RA patients with an increase in RF (IgM isotype above 50 UI/ml) (10) . From a clinical point of view, the serum detection of autoantibodies plays a pivotal role in the diagnosis and classification of the disease. Several technologies have been applied with the aim to identify autoantibodies (immunofluorescence, enzyme linked immunosorbent assay [ELISA], imunoblot and agglutination assay) and all of them have demonstrated high sensitivity and specificity. A growing number of major laboratories have applied turbidimetry and/or nephelometry for the detection of RF, mainly considering the advantage of automation and fast result release. The immune enzymatic assays are highly recommended when it is required to differentiate RF according to the antibody class: IgG, immunoglobulin class A (IgA) or IgM. Nonetheless, they are not widely available in routine laboratories (22) . Considering the fact that some employed technologies pose some obstacles and technical limitations (some of them tend to be laborious, time consuming and semi-quantitative), the development of techniques that may be applied in an automated way could lead to a reduction in operational costs, minimization of technical errors and diminishment of reaction time. Hence, in order to obtain high performance assays in reduced time and with high reproducibility, it is appropriate to evaluate new technologies that aim at the quantification of autoantibodies such as RF (6) . The present study had the objective to compare immunoturbidimetric and agglutination methods (latex method) for the determination of RF in serum.
MEthoDS

Patients and samples
We analyzed 304 samples from the Clinical Analysis Laboratory of Amparo-SP collected in 2007. Rheumatology outpatients from the Municipal Hospital were referred for RF analysis.
The samples were collected by venipuncture and distributed into 10 ml tubes with negative pressure and without additive or anticoagulant. The serum samples were obtained after venous blood centrifugation at 2,500 rotations per minute (RPM) for 10 minutes. Lipemic and hemolyzed samples were discarded.
Detection of RF by latex agglutination technique
Artritest directo kit (Wiener Lab Rosário-Argentina) was applied for the detection of RF (IgM) by latex agglutination method. The semi-quantitative assay was performed in line with the manufacturer's technical recommendations. According to the manufacturer, the approximate concentration of RF in the sample may be calculated by the following formula: RF (UI/ml) = titer × sensitivity reaction (1 UI/ml). The study revealed 88% sensitivity and 96% specificity.
Detection of RF by immunoturbidimetric method
Synchron CX 7-Delta Clinical System Beckman equipment (Beckman Coulter ® Brea CA-USA) and Línea Turbitest AA kit -(Wiener-Lab -Rosário -Argentina) were applied for the detection of RF by immunoturbidimetry (autoantibodies for RF -IgM/IgG). The manufacturer's technical recommendations were followed. The values considered negative ranged from 0 to 20 UI/ml.
Statistical analysis
Initially, all variables were analyzed descriptively. The analysis of quantitative variables comprised minimum and maximum values, mean values, standard deviation and media. The absolute and relative frequencies were calculated for the qualitative variables. The association of latex agglutination and turbidimetric methods were performed through non-parametric Mann-Whitney test, inasmuch as normality of gathered data was rejected. The correlation analysis between turbidimetric and latex agglutination methods was assessed through Spearman coefficient.
rESuLtS
Characterization of the studied population
We collected samples from 304 patients with age range from 8 to 88 years (mean age 48.06 ± 17.13 years). 229 (75.3%) were female and 75 (24.7%) were male. Lipemic, icteric or hemolyzed samples were excluded, determining a total of 272 analyzed samples.
Detection of RF by latex agglutination method 272 samples were analyzed from a total of 304, from which 8.82% (24 samples) were considered positive (latex reagent) after the appliance of semi-quantitative test. The titers varied from 2.048 (maximum value) to 0 (minimum value), mean value 14.74 and standard deviation ± 132.5. 25% of the positive samples were from the male group and 75% from the female group.
Detection of RF by immunoturbidimetric method
272 samples were analyzed from a total of 304, from which 9.55% (26 samples) were positive, considering the fact that 23.07% were from the male group and 76.93% were from the female group. The titer varied from 881 (maximum value) to 2.5 (minimum value), mean value 22.26 and standard deviation ± 72. It is particularly worth mentioning that all samples considered positive by the latex agglutination method were also confirmed positive by immunoturbidimetry (Figure) . Only two samples were not considered positive by both methods (positive by immunoturbidimetry and negative by latex agglutination), as it is shown in the Table. Despite the fact that we identified two discordant samples (positive by immunoturbidimetry and negative by latex agglutination), the determination of Spearman coefficient allowed the identification of strong positive correlation between both methods (R 2 = 0.807) (Figure) . 
The calculation for yielding RF values (UI/ml) was performed in accordance with information supplied by the manufacturer: RF (UI/ml) = titer × reaction sensitivity (1 UI/ml). R: reagent; NR: non-reagent; RF: rheumatoid factor.
Comparative study between immunoturbidimetric and latex agglutination methods for the detection of rheumatoid factor
FIgUrE -Dosages of positive RF quantified by immunoturbidimetry (UI/ml) and by latex agglutination method (UI/ml) R 2 represents the correlation between both methods through the determination of Spearman coefficient.
Immunoturbidimetry
Latex reaction r 2 = 0,8077 
DiSCuSSion
It is widely known that the RF is not exclusively produced under pathological conditions and a small percentage of the normal population, mainly elderly individuals, may be positive. The prevalence of both among diseased and healthy individuals varies according to the sensitivity and specificity of the method employed (1 ) . As to comparative studies of RF detection methods and RA diagnosis, the literature data are still very limited.
According to the agreement for the diagnosis and initial evaluation of RA presented by Sociedade Brasileira de Reumatologia 2011 (9) , the disease should not be diagnosed through the performance of one solely laboratory method. According to the authors, the detection of RF and the quantification of anti citrulline antibodies would be regarded as only prognostic markers. In isolation, the diagnostic value of RF is limited, insofar as 30% to 50% of patients may be seronegative for this autoantibody initially (11) . The RF may also be positive for patients without arthritis, and its positivity may be higher among elderly individuals (15) . It may be present in several other rheumatologic conditions or not. Thus, the negativity for RF does not exclude the diagnosis of RA and its positivity should be thoroughly interpreted according to clinical findings. Brazilian data (incidence cohort of initial RA) show RF prevalence in approximately 50% of patients (8, 15, 17) . According to investigation carried out by Mota et al. (9) , the detection of isotype IgM may be regarded as a useful marker in order to distinguish patients with poli arthritis that progressed to characteristic RA clinical status. Approximately 50% of these patients may present positivity to RA IgM, whereas the detection of other isotypes is still highly disputable (7, 9, 12, 16, 17) . Regardless of the method employed herein for the detection of RF, most seropositive patients were female (76.93% positivity by immunoturbidimetry and 75% by latex agglutination method). The cause is still unknown, but there is strong evidence that hormones may play a crucial role in the development of the disease (2) . A case-control study was carried out in Sweden and the researchers pointed out some characteristics that may increase or decrease the risk of RA in women who were positive for RF and anti citrulline antibodies. According to these authors, the hormonal influence is clearly evinced, inasmuch as women who breastfed for a longer period had a higher risk for the development of the disease, whereas women in use of oral contraceptive (> 7 years) had a reduction in the risk of developing RA (2) . In our investigation, female patients that were positive for RF were on average 54.6 years old (39-77 years), most of them in their menopause (> 50%).
The correlation analysis between both techniques demonstrated high positive correlation (R 2 = 0.8077). Therefore, in both techniques (both from the same manufacturer) it was possible to observe positivity and increase in detected levels when the samples were positive. Only two were discordant (0.73%) in a total of 272 studied samples. Similarly, evaluating patients with RA and other rheumatologic diseases and using nephelometry and sensitized gelatin particle agglutination, Spiritus et al. (18) demonstrated that the latter showed better diagnostic performance in comparison with nephelometry. Nevertheless, the authors showed that the combination of both techniques may significantly optimize the detection of RF in comparison with their isolated use. As far as our investigation is concerned, it is important to highlight that the high correlation may be the result or even may be associated with the fact that different techniques were applied, though the commercial kits were from the same manufacturer. Hence, it is particularly worth mentioning that if the same techniques are used with commercial kits from different manufacturers (other than Laboratory Wiener), the yielded results should not be extrapolated and new validation is required.
Visser et al. (19) clearly showed that ELISA test may be considered a reasonable substitute test to the agglutination assay for the detection of RF (IgM) in patients with RA, emphasizing the pivotal role played by agglutination tests as well as their diagnostic performance (19) . Saraux et al. (20) , after assessing three different methods (latex particle agglutination, ELISA-RF IgM and IgG anti-keratin) for the diagnosis of RA, concluded that all of them presented excellent discrimination in the diagnosis of this arthropathy, which evinces the potential of the agglutination test for RF dosing (20) . The study of these distinct methods, though with the same goal in clinical analysis laboratories, shows advantages and disadvantages for each method, apart from data such as sensitivity, specificity and cost-effectiveness, which allow the optimization of yielded results. It is worth noting that for the performance of immunoturbidimetry a new calibration curve is required for each change in reagents, whereas for the performance of slide reaction methods with latex particles only a control positive or negative is required. As to cost-effectives, agglutination assays are more affordable than turbidimetry. For example, a kit for slide agglutination is estimated at R$76,80 and performs 50 tests. Each test, therefore, is carried out at the cost of R$1,53. Whereas the immunoturbidimetric (turbitest) is estimated at R$195,00 with total performance of 100 tests and the cost of each test is R$1,95.
Consequently, in face of the yielded results we may infer that the latex agglutination method for the detection of RF is as efficient as immunoturbidimetry. On the other hand, the latter is cost-effective, it does not require exceeding materials and it is rapidly carried out. The choice of immunoturbidimetry or agglutination test should take into consideration the laboratory demand (available technical team, number of exams and target audience). 
